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Changes in unmet need status over time can best be studied via panel surveys in which the same women are interviewed more than once. Previous panel studies have shown that although the overall level of unmet need remains quite stable over time, a substantial proportion of women experience a change in their status. [1] [2] [3] [4] For example, a panel study in Pakistan found that 67% of women remained in the same need category between 2008-2009 and 2011-2012 : Eleven percent had unmet need, 16% had met need and 40% had no need. 4 The remaining onethird experienced a change in contraceptive need status between the two surveys: Seven percent went from unmet to met need, 4% went from met to unmet need, and the rest moved in or out of the no need group. The women who shifted from met to unmet need constituted 4% of all women but 17% of those who reported met need in [2008] [2009] , and their status changed because they discontinued contraceptive use between surveys. Thus, it is important to tailor service responses to address women's changing needs and preferences. Notably, the static measure of unmet need does not capture the changes described here. A 1989 simulation analysis illustrated the importance of high contraceptive discontinuation to contraceptive prevalence. 5 Since then, many studies conducted in developIn July 2012, the London Summit on family planning reinvigorated the global commitment to family planning; it generated pledges for more than $2.6 billion in new resources, and set a goal of providing modern contraceptive methods to 120 million women with unmet need in 69 of the poorest countries by 2020. The summit raised a number of questions: Which women and girls have an unmet need for modern contraceptives? Can unmet need be eliminated solely by increasing their access to contraceptives? Whose unmet needs are most pressing, and which strategies should be prioritized? In addressing these questions, it is important to remember that unmet need is a theoretical concept that has been used mainly for advocacy and for estimating the potential demand for contraception. Unmet need has not been operationalized by family planning programs to first identify women with unmet need and then to deliver contraceptive services to them. We propose a strategy for reducing unmet need that focuses on enabling women and girls with a met need to achieve their reproductive intentions by continued use of their current method or another modern method. This strategy may appear counterintuitive, but we believe it to be essential, both because it will reduce unmet need for contraception and because it will allow women to determine how they can achieve their desired number and timing of CONTEXT: The 2012 London Summit on family planning set a goal of providing modern contraceptives to 120 million women with unmet need by 2020. Reducing the high rate of contraceptive discontinuation by facilitating switching among methods will play a critical role in meeting that goal.
METHODS: Data collected from married women in Demographic and Health Surveys conducted in 34 countries between 2005 and 2010 were used to estimate the potential contribution of contraceptive discontinuation to current and future unmet need. An indicator of relevant discontinuation was created by calculating the proportion of past users with an unmet need for modern methods among ever-users. Regression analyses identified associations between this indicator and access to and composition of methods.
data on married women from 34 developing countries with surveys conducted between 2005 and 2010; for countries with more than one survey in this period, we used the most recent.
Indicators of Met and Unmet Need
We used the revised definition of unmet need 10, 11 to first divide women into three groups according to their current need for a modern method:* those with met need (currently using a modern method), those with unmet need (want to space or limit their childbearing but are not using a modern method) and those with no current need for a modern method (want their next child within two years, or are infecund or menopausal). To be consistent with FP2020, women who were using a traditional method at interview were classified as having an unmet need for a modern method. The group with unmet need consists of those who had never used a modern method (never-users) and those who had discontinued one by the time of the survey (past users). Second, we estimated the number of all past contraceptive users. To determine if women could be classified as having used a modern method in the past but having discontinued it before the survey, we assessed their responses regarding the use of modern methods over their lifetime (ever-use) and at the survey (current use). The difference between the number of ever-users and current users provided an estimate of the number of all past users. This figure may overestimate the extent of past use within a marriage or union, as ever-users include women who used contraceptives before getting married or joining a union but have not used any since.
Third, to estimate the number of past users who had an unmet need for modern contraceptives at the time of the survey, we subtracted the number of past users with no current need for a modern method from the number of all past users.
† Finally, to estimate the number of never-users with unmet need, we subtracted the number of past users with unmet need from the total number of women with current unmet need.
Outcome Variables
Three outcome variables were used in this analysis: current use of a modern contraceptive method, method mix and contraceptive discontinuation resulting in unmet need. A measure of skewness of method mix among current users was created by calculating the ratio of women currently using long-acting or permanent methods (the IUD, implant, or male or female sterilization) to those using any modern method.
Prior studies have found a considerable degree of switching among methods. 6, 9 However, the estimated number of past users with unmet need described earlier represents the cumulative but net effect of all contraceptive discontinuations observed before the survey. For example, women who had discontinued a method but then started using the same one or switched to another modern method and ing countries and using Demographic and Health Survey (DHS) calendar data have documented method-specific discontinuation rates and drawn attention to the high rates associated with traditional and short-acting reversible modern methods in comparison with long-acting reversible methods. [6] [7] [8] [9] However, the contribution of contraceptive discontinuation to current and future unmet need has not been adequately studied.
In the aftermath of the London Summit, plans are now under way for the FP2020 initiative to reach 120 million women with unmet need over the next seven years. While advocacy efforts supporting FP2020 seek to reach women with an unmet need for contraception, as illustrated by the Pakistan study, 4 women's contraceptive needs change over time. For example, substantial proportions of women who are currently using a method may discontinue use in the near future and many of them may continue to subsequently have an unmet need, and they will add to the challenge of reaching the target set for FP2020.
In addition to the current users who may contribute to unmet need in the future, women who discontinued contraceptive use prior to being surveyed can contribute to current levels of unmet need because many of them may report having an unmet need at the time of the survey. For this reason, we divided women with unmet need into two groups: those who have never used any method (neverusers), and those who started using a method but discontinued its use before the survey (past users). Strategies focused on supporting women who have used contraceptives in the past or are using them now will necessarily be different from strategies that enable nonusers to start using a contraceptive for the first time. While unmet need can be reduced by focusing on both groups of women, a strategy targeting women who have used a method or are using one now is likely to be more cost-effective because of the size of this group and because these women have already overcome attitudinal, cultural and service-related access and cost barriers that often inhibit the initiation of method use.
We demonstrate that unmet need can be reduced substantially even in Sub-Saharan Africa by enabling women with a met need to achieve their reproductive intentions by sustained use of contraception. This can be accomplished by improving the quality of care, including the nature and content of client-provider interactions, and the availability of different types of methods.
METHODS
Women with unmet need say they want no more children, or want to delay the birth of their next child, but are not using any method. To determine unmet need, we used DHS *At the time of interview, women who were pregnant or postpartum amenorrheic for less than 24 months were classified according to the intention status of their last pregnancy or birth. †Because of a change in the questionnaire, the latest DHS for a few countries did not include information to identify past users of modern methods. For these countries, we used the most recent survey that had collected the required information (see Table 2 for countries and year of survey included in this analysis).
These availability scores were then used to create two indicators-access to and composition of available modern methods. Together, these indicators reflect the choice of methods available to women in a country.* The access index was created by adding the availability scores for the six methods and dividing by 100. This index, reflecting the equivalent number of methods fully available in a country, can range from 0 to 6, with the highest score indicating that all six methods are available to all couples. The index differs from the number of methods available, because a score of 1, indicating full availability of one method, can be obtained by many combinations-for example, one method is available to all women, each of two methods is available to 50% of women or each of five methods is available to 20% of women. The composition index was estimated by expressing the sum of availability scores of long-acting or permanent methods (the IUD, male and female sterilization) as a percentage of the total of availability scores for all methods. This index can range from 0 to 100 and provides a measure of the relative availability of long-acting and permanent methods. A score of 0 indicates that such methods are not available in a country, while a score of 100 indicates that only long-acting or permanent methods are available.
Data on the HDI for each country were obtained from the United Nations.
14 This composite index ranges from 0 to 1 and measures a country's average achievement in three basic dimensions of human development-longevity, education and standard of living. The index is estimated from four individual indicators: life expectancy at birth, mean years of schooling for individuals aged 25 or older, expected years of schooling for a child of school entrance age and gross national income per capita.
were still using it at the time of the survey are considered current users. Moreover, women who discontinued use but do not have a current need for contraception, including those who want to become pregnant, are included in the group of women with no need (and therefore excluded from the group of past users with unmet need). Thus, while the magnitude of all past users in a cross-sectional survey reflects the cumulative effect of contraceptive discontinuation observed before the survey, the group of past users with unmet need reflects the net effect of contraceptive discontinuation on the current estimate of unmet need. The net contribution of past users to current unmet need is measured by creating an index-the percentage of past users with unmet need among all women with unmet need. This index, however, is not useful in answering the following question: What is the projected contribution of current users of modern methods to unmet need in the future if these users experience the current high contraceptive discontinuation rates? Although method-specific discontinuation rates are available for several countries, they are not available for all. Moreover, while DHS calendar data for method-specific discontinuation specify the reason for discontinuation, they do not distinguish between women who continue to have an unmet need at interview and those who do not. To address this shortcoming, we used an indirect approach to estimate the projected net contribution of contraceptive discontinuation to future unmet need by creating a second index-the relevant discontinuation rate-which was estimated as the ratio of past users with unmet need to ever-users of modern methods (i.e., current users plus all past users). We used ever-users in the denominator because a cross-sectional survey does not provide information on all users who contributed to the group of past users. We also estimated average discontinuation rates for countries by applying median methodspecific discontinuation rates, based on 19 countries, 9 to the method mix of current users in each country. The correlation coefficient between this estimated average discontinuation rate and the relevant discontinuation rate index was statistically significant (r=0.51; p<.05).
Explanatory Variables
Four variables were considered to explain country-level variations in the relevant discontinuation index: the number of available methods, the type or composition of available methods, the country's Human Development Index (HDI) and its region. Data on availability of modern methods were taken from the 2009 Family Planning Program Effort (FPE) Survey conducted by the Futures Group. 12 This periodic survey collects information on family planning programs in developing countries from knowledgeable persons. 13 The 2009 survey collected data on availability of the pill, the IUD, condoms, the injectable, and male and female sterilization-that is, the estimated proportion of women of reproductive age who have "ready and easy access" to these six methods. The availability score for each method ranged from 0 (no availability) to 100 (full availability).
*Data on the availability of implants were not collected in these surveys, and data on the availability of safe abortion were excluded in creating measures of access to and composition of methods, because abortion is not a contraceptive method and was unlikely to be related to current or past use of modern methods. Notes: The weighted numbers of women in a country included in the denominator (all surveyed women, number with unmet need or number of ever-users) of an indicator were used as weights. Percentages may not add to 100.0 because of rounding.
factors contributing to the variation in this index are the same as those contributing to differences in contraceptive prevalence. This index increases with rising contraceptive prevalence (r=0.86; p<.001) because unmet need is included in the denominator and unmet need decreases with rising contraceptive prevalence (r=-0.57; p<.001).
RESULTS

Descriptive Findings
On average, 36% of women in the 34 countries were using a modern method at the time of the survey (current users), 27% had an unmet need for a modern method and the remaining 37% had no need for contraception ( Table 1 , page 135). Nineteen percent of women had used a modern method earlier but were not using one at the interview (past users): Ten percent had an unmet need at interview and 8% did not. The overall group with current unmet need (27%) was made up of past users (10%) and never-users (17%). Thus, 38% of women who are currently classified as having an unmet need had used a modern A dummy variable for region of residence as a proxy for regional differences was created by coding countries in Sub-Saharan Africa as 1 and others as 0. We used 2009 FPE and HDI data because the latest DHS data used in this analysis were for 2010.
Analysis
The DHS data for each country were analyzed by using sample weights. We estimated percentages and means of the various indicators; averages for regions were estimated by using the weighted number of women in each country. We ran several simple and multiple regression analysis models to identify associations between the explanatory or independent variables of method access, method composition, region and HDI index and the outcome or dependent variables of contraceptive prevalence, method mix and the projected contribution of contraceptive discontinuation to unmet need in the future. We did not use the percentage of past users among women with current unmet need as a dependent variable in the regression analysis because several Further analysis showed that a higher level of contraceptive use was related to the rising use of multiple methods (Figure 1 ). Contraceptive use was estimated at between 7% and 34% when only short-acting modern methods were considered. The availability and use of long-acting reversible methods were estimated to contribute another 0.4-11 percentage points to contraceptive prevalence, and the availability and use of permanent methods another 0.3-15 percentage points.
Contraceptive Discontinuation and Access
No association was found between the HDI, reflecting countries' socioeconomic conditions, and average relevant discontinuation rates (Table 4 , page 138). In contrast, method access, method composition and region were associated with contraceptive discontinuation. Expanding access by adding one method or its equivalent was associated with an eight-percentage-point decrease in contraceptive discontinuation (model 1). A 10-point increase in the composition score was associated with a six-percentage-point decrease in discontinuation (model 2). Obviously, simply method in the past. The relevant discontinuation rate (past users with unmet need as a percentage of ever-users) was estimated to be 19% for all countries combined. Important regional differences were found. For example, the current use of modern methods in the 20 SubSaharan African countries was lower than that in the 14 countries from other regions (18% vs. 47%), and unmet need was higher (31% vs. 25%). The proportion of past users with unmet need in the two regions was about the same (10-11%). However, the proportion of past users among women with unmet need in Sub-Saharan Africa was lower than in other regions (32% vs. 43%). Conversely, the proportion of never-users among women with unmet need in Sub-Saharan Africa was higher than in other regions (68% vs. 57%), and the relevant discontinuation rate in SubSaharan Africa was also higher (27% vs. 16%).
Variations among countries were even more pronounced. For example, past users accounted for at least 50% of unmet need in 16 of the 34 countries ( Table 2 ). In another seven countries, past users accounted for 33-46% of the unmet need, and in six countries, for 22-28%. Indeed, this proportion was less than 20% in only five countries. The relevant discontinuation rate (i.e., past users with unmet need as a percentage of ever-users) also varied considerably, from 5% in Indonesia to 45% in the Republic of the Congo.
Contraceptive Access and Use
Both access to and composition of available methods varied by country and region. The access to available methods ranged from 1.6 in the Philippines to 3.9 in Nepal (not shown). Composition scores indicate that long-acting and permanent methods were least available in Haiti and most available in India (12 vs. 54). Access to and composition of available methods were positively correlated (r=0.55; p<.001). Women in Sub-Saharan Africa had lower access than women in other regions, regarding both access to available methods (2.7 vs. 3.1) and relative availability of long-acting and permanent methods (27 vs. 36). However, the regional difference in access to methods available was not significant (r=-0.35; p<.10), whereas the regional difference in relative availability of long-acting and permanent methods was significant (r=-0.52; p<.01).
The relationship between the number of methods available in a country and contraceptive use is well established, 5, 15, 16 and was also confirmed in our analysis. Table   3 presents associations between the access to and the composition of available methods and contraceptive use and method mix. Contraceptive prevalence increased with both access to and composition of methods available in a country, as shown by the positive correlation (0.6 for each) and regression coefficients (12.1 and 0.8, respectively). Although there was no association between access and method mix, an increase in the relative availability of long-acting and permanent methods was associated with a method mix with a higher proportion of these methods, as shown by the positive correlation (0.7) and regression coefficient (1.8). by 10 percentage points (17% instead of 27%) and use of modern methods could have been higher by 10 percentage points (46% instead of 36%) if all past users with current unmet need (accounting for 10% of all women) had continued contraceptive use or resumed use after they had discontinued their method. Indeed, without a reduction in the rate of contraceptive discontinuation, the task of adding 120 million additional users to the estimated 258 million current users will be even more challenging. This study estimated that past users with unmet need represent 19% of ever-users, which provides an indirect estimate of the potential contribution of contraceptive discontinuation among current users to unmet need in the future. If current contraceptive users experience this level of discontinuation, 258 million current users could contribute up to 49 million (0.19×258 million) cases of unmet need in the future if they discontinue family planning use in the coming years despite a continuing need for contraception. Hence, high contraceptive discontinuation in the past and present could contribute up to 94 million (45 million+49 million) future cases of unmet need. It should be noted that these numbers exclude women who switch methods or who no longer have a need for a modern method after discontinuing use. A focus on encouraging past users with unmet need to resume use and supporting current users in continuing their use of the same method or changing to a different one appears to be essential in reducing unmet need in the future.
TABLE 3. Correlation and regression coefficients from multiple regression analysis identifying associations between measures of women's modern method use and measures of access to modern methods in 34 countries
What about women who have never used contraceptives but currently have an unmet need? Persuading these women to start using a method for the first time would also reduce unmet need. However, such a focus would not substantially reduce unmet need in the future without a concomitant reduction in the high rate of contraceptive discontinuation 6, 7, 9 we project would occur among them once they initiate use. Our findings suggest that one way to reduce discontinuation is to expand contraceptive choice by increasing access to multiple methods. Indeed, full availability of one method or its equivalent was shown to be associated with an eight-percentage-point reduction in the level making methods available is unlikely to reduce relevant contraceptive discontinuation unless they are used. Furthermore, the regression coefficient for access and method discontinuation did not remain statistically significant after controlling for contraceptive use (-1.2; p<0.7-not shown); the regression coefficient for composition and method discontinuation, while remaining significant, decreased from 0.56 to -0.63 after controlling for method mix. Thus, the effects of access to and composition of available methods on relevant discontinuations are transmitted through the use of these methods.
The regression coefficients of both access and composition were reduced after controlling for regional differences, but remained significant (models 4 and 5). However, the net effect of access but not of composition remained significant when both access and composition were controlled for (models [6] [7] [8] .
The level of contraceptive discontinuation relevant to unmet need in Sub-Saharan Africa was significantly higher than in other regions, as indicated by the regression coefficient of 6.5 (model 3). However, when models were adjusted for access to or composition of available methods (models 4 and 5, respectively), or both (model 7), this difference was no longer significant. Hence, it appears that the higher discontinuation observed in Sub-Saharan Africa than in other regions can be attributed in part to differences in the number and composition of available methods.
DISCUSSION
High contraceptive discontinuation among current users, as well as high discontinuation in the past that contributed to current unmet need, will add to unmet need in the future. This cross-country analysis estimated that past users with unmet need for modern methods accounted for 38% of all women with current unmet need (32% in Sub-Saharan Africa and 43% in other regions). This implies that the FP2020 goal of providing modern methods to 120 million women with unmet need includes about 45 million (0.38×120 million) individuals who started using contraceptives but stopped before they were interviewed. Hypothetically, overall unmet need could have been lower dents' and husbands' demographic and socioeconomic characteristics. Another longitudinal study in Senegal 21 also found that women who received good quality of care at the time of contraceptive initiation were more likely than others to be using a method about 18 months later. While these and other longitudinal studies have shown that better quality of care received at the time of contraceptive initiation is associated with higher subsequent contraceptive continuation and lower unwanted fertility, experimental studies-the gold standard for drawing inferences about causation-have failed to document any significant effect of interventions on contraceptive continuation. For example, five out of six randomized control trials included in a Cochrane review 27 found no significant effect of interventions on adherence to hormonal contraceptive use. Although the sixth study showed a significant improvement in contraceptive continuation, the study suffered from high loss to follow-up. However, five of these studies were conducted in developed countries and two had samples of fewer than 100 women. A comparison of experimental and control groups in the Philippines study 20 also did not find a significant effect of the provider-level intervention on client-level behavior. The failure to find significant effects of interventions in experimental studies sometimes generates skepticism regarding the role of improved quality in increasing contraceptive continuation. 28,29 Two main reasons for the lack of such findings are that the quality of care at baseline in both groups may be high to begin with, and the improvement in the quality of care from the intervention may be too small to make a significant difference in client behavior. 20 Nevertheless, a World Health Organization study 9 stressed the need to improve service quality, particularly counseling, as a means of reducing high discontinuation rates. A third strategy that has potential for reducing contraceptive discontinuation is the future improvement in the design and efficacy of contraceptive technology. Features likely to increase continuation include greater ease of use, freedom from side effects, privacy, affordability and perhaps independence from a provider. 30, 31 For example, newer technologies, such as vaginal rings, that could be dispensed through pharmacies and community workers may be more acceptable to women and may be used for a longer period. In addition, newer, progestin-based contraceptives are not only more effective, but also have fewer side effects.
31,32
Each of these three strategies has limitations. The first strategy, expanding method choice, is based on evidence from cross-country studies and is not supported by country-specific evidence from experimental or even longitudinal studies of the extent to which method addition improves contraceptive continuation, reduces unmet need or reduces unwanted fertility. For the second strategy, the country-specific evidence of the association between quality of care, including client-provider interactions, and improved contraceptive continuation is based on longitudinal (panel) studies, not experimental ones. Finally, imof discontinuation resulting in unmet need. For example, the availability of short-acting reversible methods (the pill, the injectable and condoms) would help to meet the need of women who want to space their children; availability of long-acting reversible methods (the IUD and implant) would help those who want to delay having their next child for a longer period and those who may want to limit their childbearing but are not ready to adopt a permanent method. Availability of sterilization would help women who are sure they want to stop childbearing. Furthermore, an expansion in the number and composition of available methods is likely to increase contraceptive use by attracting never-users, as well as by facilitating switching among methods.
The introduction of long-acting and permanent methods in countries where they are not available could reduce average discontinuation rates through a change in the method mix, but only if these methods are used. Another cross-country analysis 15 has shown that although method-specific use increases with a method's availability in a country, the relationship between the two is modest. For example, IUD use remained close to zero in countries where up to 30% of women had access to the method. Moreover, these results were based on cross-country analysis and experience with the introduction of a method or a group of methods may differ across countries.
Higher contraceptive discontinuation in Sub-Saharan Africa in part reflects the fact that methods, especially longacting and permanent ones, are less widely available than in other regions. However, simply making long-acting and permanent methods available in Sub-Saharan Africa may not increase their use, because both unmet need and total demand for limiting childbearing in this region are lower than elsewhere. 11 Increased use of such methods in this region may also require a shift in women's intentions from spacing to limiting childbearing. A second strategy that may be more applicable to reducing contraceptive discontinuation is to improve the quality of care and client-provider interactions. For example, promotion of a client-oriented approach to service delivery has improved client-provider interactions through training providers in the Philippines, 17 through the SAHR (Salutation, Assess, Help, Reassure) program in Pakistan (sahr means "dawn" in Urdu), 18 and through use of Bal- proved contraceptive technology may be promising, but still lies in the future. Moreover, country-specific evidence will be unavailable for some time. So, what can be done now programmatically to improve contraceptive continuation and reduce unmet need? In our view, efforts are needed to expand choice by adding currently unavailable methods and by accumulating country-specific evidence from longitudinal and experimental studies. Meanwhile, given the constraints and costs of adding new methods and within the context of methods already available, the best strategy would appear to be the improvement of quality of care and client-provider interactions at health facilities or during home visits.
Four groups of women are likely to contribute to unmet need in the future: past users with current unmet need, current users with met need, never-users with current unmet need and women who currently have no contraceptive need but may develop a need in the future because of changes in their fertility preferences or behavior. To promote contraceptive use, community and health workers can use algorithms or technology to identify women with current contraceptive need and classify them in these groups during community outreach or when women visit health facilities to obtain contraceptive supplies or checkups or to choose a method for the first time. Health workers can then provide them with appropriate information and contraceptive services. Such a strategy can use or operationalize the concept of unmet need by encouraging past users with unmet need to resume contraceptive use, encouraging current users with met need to maintain use or shift to a different method if the original one is no longer suitable, and helping never-users with unmet need to select a method that is appropriate to their circumstances.
Conclusions
While many earlier studies 2, [5] [6] [7] 9 have recognized the importance of reducing high contraceptive discontinuation, the present study is the first one to empirically estimate its potential contribution to current and future unmet need. While expanding contraceptive choice is unlikely to reduce method-specific discontinuation of methods already available, it can substantially reduce discontinuation of contraceptives overall by encouraging switching whenever a woman's current method has become unsuitable. The high level of contraceptive discontinuation in the past has already generated tens of millions of cases of unmet need, and if method discontinuation is not dramatically reduced, an even greater number of cases may be added to unmet need in the coming years. Clearly, enabling past users with unmet need to resume contraceptive use and helping women with currently met need to achieve their reproductive intentions through sustained use can be an effective strategy to reduce unmet need in the future. 
